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In the mouse, allergic contact dermatitis to the strong 
contact allergen dinitrofluorobenzene is maximal 5 to 6 
days after sensitization and rapidly fades in the succeed-
ing days. It has been proposed that this loss of T -cell 
reactivity depends on feedback inhibition by anti-idi-
otypic antibody of the expression of allergic contact 
dermatitis. We have examined this question by studying 
the course of allergic contact dermatitis in mice made B-
cell deficient by the chronic administration from birth of 
a heterologous antibody with specificity for mouse IgM. 
We found in these mice a spontaneous loss of allergic 
contact dermatitis comparable to that seen in normal 
intact mice. This implies that the rapid rise and fall of 
contact sensitivity in the mouse is not necessarily me-
diated by B cells (orB-cell products) and is compatible 
with its control, at least in part, by T-suppressor cells. 
Allergic con tact dermatitis (ACD) has been s tudied inten-
sively in the mouse since the introduction, by Asherson a nd 
Ptak in 1968, of a way of quantitating the challenge reaction . 
ACD is specifically m ediated by T cells in th e mouse; by clinical 
and histological criteria, it is comparable to allergic contact 
dermatitis in t h e guinea pig and man (1,2]. However, ACD in 
the 'mouse is uniqu e in t hat, after conve ntional sensit ization, 
t h e hypersensitivity peaks at 5 to 6 days and then rapidly 
declines. The sponta neous loss of ACD is particularly well seen 
when mice are sensitized to dinitrofluorobenzene (DNFB). It 
h as been proposed that this rapid waning of ACD sensitization 
is mediated by antibody, the antibody being detectable in th e 
sera of mice 9 or more days after sensitization [3,4]. 
We have studied t he persistence of ACD in Bccell deficie nt 
mice. ACD r eactivity spontaneously wanes in t hese mice just 
as it does in intact sensitized mice. This finding implies th at th e 
sponta neous loss of ACD in mice does not r equire B cells or B-
cell products. 
MATERIALS AND METHODS 
Mice 
C57Bl/6 males and CBA females were purchased from the Jackson 
Laboratories (Bar Harbor, ME). Breeding pairs were set up in individ-
ual cages, in our animal room. The mice were housed in plastic cages, 
with wood shavings for bedding and their cages individually covered 
with glass wool bonnets. They were fed ·fresh P urina mouse chow and 
had unlimited access to acidified water (pH about 3.0). Antibiotics were 
not used . The colony was kept in a temperature-controlled, light-cycled 
room. Balb/c females, purchased from the Jackson Laboratories, were 
kept under identical conditions, bu t in cages without bonnets. 
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A goat was hyperimmunized with mouse myeloma protein, MOPC 
104-E (~t , A} purchased from Hyland Laboratories. High titer sera, which 
was secured beginning 2 yr after the start of immunization, was ab-
sorbed with pools of mouse red cells that had been rendered lymphocyte 
poor. Newborn mice were injected intraperitoneally within 24 hr of 
birth with this goat anti-lgM sera and the injections continued on a 
thrice weekly basis fo r the duration of the experiment [5]. Mice so 
treated were deemed B-cell defic ient because (1) as dete rmined by 
precipitation in gel, their serum lacked mouse lgM and contained goat 
antimouse lgM, (2) by direct immunofluorescence, all of their spleen 
cells lacked surface immunoglobulin, in contrast to the spleen cells of 
normal mice, (3) their spleen cells failed to respond in cul ture to the B-
cell mitogen LPS but did respond normally to t he T-cell mi togen Con-
A, and (4) in contrast to normal mice who developed high titers of 
specific antibody, they failed to make any detectible antibody response 
to sheep red blood cells (hemagglutination, hemolysis in gel) or DNP-
KLH (radioimmune assay using protein A). T hese findings re lative to 
this B-cell deficient model agree with reports from other laboratories 
that use mice made B-cell deficient in the same way [6,7l T -cell 
function, e.g., graft rejection and a llergic contact dermatitis, is not 
impaired by anti-sera to mouse lgM [5,6). 
Chemicals 
DNFB (1-flu oro, 2-4 dinitrobenzene; Eastman Chemicals, Rochester, 
NY) and oxazolone (4-ethoxy methylene, 2-phenyl-oxazolone; B.D.H. 
Chemicals, Ltd. , Poole, England) were purchased from commercial 
sources. 
Sensitization and Challenge 
Mice were sensitized by the application daily for 2 days of 0.02 ml of 
0.5% DNFB (or by 2 successive applications on the same day of 5% 
oxazolone) in a solvent consisting of 4 parts acetone and 1 part corn oil. 
Challenge was made by the application of 0.01 ml of 0.2% DNFB (or 
0.1% oxazolone) in the same solvent to the external aspect of the distal 
portion of an ear [2,5]. Baseline and subsequent readings were made 
with an engineer's micrometer bearing a rachet. Nonsensitized toxicity 
control animals were tested in parallel and the mean of their primary 
irri tant reactions subtracted from that of the test animals to give a net 
figure, representing a llergic reactivity. 
RESULTS 
Course of ACD Sensitivity in Normal Mice 
In 5 separate experimen ts, we sensitized a group of mice on 
Day 0 and challenged subgroups of t he mice at different t imes 
thereafter. Mice in a particular subgroup were challenged only 
a single t ime. T he results of 2 such experiments, using norma l 
Balb/c and C57BI/6 x CBA mice, are shown in t he Table. 
S ubstantial sensitization was evident at testing 5 days after 
sensitization· th e intensity of the challenge reactions fell off 
markedly th~reafter. Comparable resul ts were obtained in the 
oth er experiments. T hese findings agree with those of Sy, 
Moorhead , and Cla.man [3]. 
Course of ACD Sensitivity in B-cell Defi cient Mice 
In a set of 6 separate experiments, we examined the question 
of whether ACD reactivity would be spontaneously lost in B-
cell deficient mice. Mice rendered B -cell defi cient by the chronic 
administration from birth of a goat anti-IgM an tisera were 
sensitized with DNFB or oxazolone. The results of challenge of 
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Loss of allergic contact sensitivity in normal and B-cell deficient Mice 
Increase in ear swelling (ES) after challenge" 
Animals Day ES Day ES Day ES 
Normal• 
Group I 5(6) 9.4 ± 1.5 10(6) 6.8 ± 1.7 17(6) 2.3 ± 1.6 
Group II 6(7) 7.4 ± 1.4 ll (9) 3.9 ± l.I 15(8) 1.4 ± 1.0 
B-Cell Defi cient'. 
Group III 5(7) 11.4 ± 2.2 10(8) 5.5 ± 1.0 15(7) 2.2 ± 1.1 
Group IV 5(7) 4.5 ± 1.7 12(7) l.I ± 1.3 
" All an imals were first sensit ized on Day 0 and then challenged at Limes 
indicated (Day). () = number of animals. Ear swell ing (ES) measured 24 hr later 
and shown as mean increase (mm X 10- 2) ± SEM. 
1
' Balb/c mice (Group 1) or C57Bl/6 X CBA/2 mice (Group ll) were sensitized 
by the application of 0.02 ml of 0.5% DNFB to a single clipped site on the flank 
on Day 0 and Day I. Subgroups of mice were challenged at different later times; 
their 24-hou r reactions are recorded. 
,. C57Bl/6 X CBA/2 B-cell deficient mice were sensit ized on a single clipped 
area of the flank with 0.02 ml of 0.5% DNFB on Day 0 and Day l (Group lll) or 
with 0.02 ml of 5% oxazolone X 2 Day 0 (Group IV). Subb'TOups of mice were 
challenged at different later t imes; their 24-hr reactions are recorded . 
individual groups of mice at later times in 2 typical experiments 
are shown in the Table. As in the B-cell intact mice, ACD 
reactivity appears early and rapidly fades. Like results were 
had in the other 4 experiments. The kinetics of loss of reactivity 
were similar in intact versus B-cell deficient mice . 
_ DISCUSSION 
A number of ipvestigators have reported mechanisms of B-
cell control ofT-cell reactions. In the guinea pig, it was found 
that sensitization with a low molecular weight contact allergen, 
or with a foreign protein in Freund's incomplete adjuvant, 
induced a population of B-suppressor cells that limited the 
expression of the T -cell reactivity engendered by the allergen 
or antigen [8]. In the case of delayed-type hypersensitivity to 
sheep red blood cells in mice, feedback inhibition of DTH by 
blocking factors which were the result of interaction of antigen 
and induced antibody has been reported [9]. Zembala et al 
studied the rise and fall of ACD in mice sensitized to picryl 
chloride [10]. They identified suppressor B cells in the lymph 
nodes and spleens of mice 7-8 days after sensitization. These 
regulatory B cells prevented the adoptive transfer of ACD when 
mixed with otherwise effective sensitized T cells [10]. They 
concluded that suppressor B cells were regularly generated by 
the conventional method of immunization (without adjuvant). 
In experiments of Sy et al with ACD in mice, antibody that 
could inhibit the transfer of ACD was found in the serum of 
DNFB sensitized mice at 9 or more days after sensitization. 
Inhibitory activity of the serum could be absorbed out with 
mou~e anti -DNP antibody but not with DNP-protein (antigen) 
or with rabbit anti-DNP antibody. Thus, it was concluded that 
the inbibitory antibody had anti-idiotypic specificity directed 
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to a V region common to mouse anti-DNP antibody and to the 
specific receptor for DNP on mouse T cells [3]. This anti-
idiotypic antibody appeared to mediate the waning of ACD 
sensitization in the mouse [ 4]. These findings were consistent 
with, and indeed gave evidence for, the network theory of Jerne 
as applied to the regulation ofT-cell immunity [ll]. 
In our present experiments we have studied the appearance 
and disappearance of ACD in B-cell deficient mice. By standard 
criteria these mice lack both mature B cells and serum immu-
noglobulin; however, we did not examine the sera of these mice 
for specific antibody or other specific factors that might sup-
press the expression of allergic contact dermatitis. The spon-
taneous loss of ACD reactivity occurred just as well in B-cell 
deficient mice as in normal intact mice. This is consistent with 
the idea that B cells (or B-cell products) do not exclusively 
control the loss of ACD reactivity in the mouse . Alternative 
control mechanisms are suggested and perhaps involve specific 
T suppressor cells or macrophages with specific cytophilic non-
antibody suppressor factor(s). 
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